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We investigated the cross-sectional and prospective associations between different sedentary behaviors and cognitive function in a large sample of adults with data stored in the UK Biobank. Baseline data were available for 502,643 participants (2006-2010, United Kingdom). Cognitive tests included prospective memory (baseline only: n = 171,585), visual-spatial memory (round 1: n = 483,832; round 2: n = 482,762), fluid intelligence (n = 165,492), and short-term numeric memory (n = 50,370). After a mean period of 5.3 years, participants (numbering from 12,091 to 114,373, depending on the test) also provided follow-up cognitive data. Sedentary behaviors (television viewing, driving, and nonoccupational computer-use time) were measured at baseline. At baseline, both television viewing and driving time were inversely associated with cognitive function across all outcomes (e.g., for each additional hour spent watching television, the total number of correct answers in the fluid intelligence test was 0.15 (99% confidence interval: 0.14, 0.16) lower. Computer-use time was positively associated with cognitive function across all outcomes. Both television viewing and driving time at baseline were positively associated with the odds of having cognitive decline at follow-up across most outcomes. Conversely, computer-use time at baseline was inversely associated with the odds of having cognitive decline at follow-up across most outcomes. This study supports health policies designed to reduce television viewing and driving in adults. cognitive decline; cognitive function; computer use; driving; epidemiology; sedentary behavior; television viewing; UK Biobank Abbreviations: CI, confidence interval; SD, standard deviation.
Currently, there are no effective long-term pharmacological therapies for the treatment or prevention of dementia. Therefore, identifying potentially modifiable risk factors of cognitive decline, a major characteristic of dementia, is a key priority. Engaging in healthy lifestyle practices, including physical activity, has been associated with a reduced risk of dementia and its symptoms, such as cognitive impairment (1, 2) , suggesting a potential role for lifestyle therapies. Indeed, physical-activity intervention studies have shown changes to the structure and function of the brain (3) (4) (5) (6) (7) , supporting the observational associations.
Along with physical activity, engaging in sedentary behavior, defined as sitting or reclining with low energy expenditure (8) , could also be an important determinant of poor cognitive function. There is cumulative evidence indicating that sedentary time is associated with poor cardiometabolic health, chronic disease, and mortality (9) (10) (11) (12) . A recent systematic review also suggested that sedentary behavior is negatively associated with cognitive function, although the relationship between the two is complex, and recommended that future studies should focus on determining how different sedentary behaviors are associated with cognitive function (13) . Limited observational research has indicated that television viewing is inversely associated with cognition (14) (15) (16) (17) . However, different sedentary behaviors may have different associations, with some evidence of computer/internet use being linked to cognitive improvement (15) (16) (17) (18) . Furthermore, most of the existing data have emerged from relatively limited cross-sectional findings (16) (17) (18) . Therefore, this warrants investigation in large-scale studies with prospective data.
The aim of this paper was to use the nationally representative UK Biobank cohort to examine the cross-sectional and prospective associations between domains of sedentary behavior (television viewing, driving, and computer use) and cognitive function (prospective memory, visual-spatial memory, fluid intelligence, and short-term numeric memory).
METHODS

Study design and population
The UK Biobank is a large prospective study of the middleaged population in the United Kingdom (19) (20) (21) . Approximately 500,000 adults (aged 37-73 years) were recruited during 2006-2010 via mailed invitations to those registered with the National Health Service (NHS) and living within 25 miles of one of the 22 study assessment centers. Participants provided comprehensive baseline data on a broad range of biological, cognitive, demographic, health, lifestyle, mental, social, and well-being outcomes. Approximately 300,000 participants also provided an e-mail address to allow for remote follow-up for cognitive function measures in the future. During 2014-2015, approximately 125,000 participants provided some follow-up cognitive function data online. For the present study, baseline data were available on 502,643 individuals. Of these, depending on the cognitive test, between 50,370 and 483,832 participants provided baseline cognitive function data (see Web Figure 1 , available at https://academic.oup.com/aje). Of these, after a mean period of 5.3 years, participants ranging in number from 12,091 to 114,373, depending on the test, also provided follow-up cognitive function data online (see Web Figure 2 ). All participants provided written informed consent, and the study was approved by the National Health Service's National Research Ethics Service (Ref: 11/NW/0382). Further details are available elsewhere (19) (20) (21) .
Cognitive function tests
Questionnaires administered through a computerized touchscreen interface assessed cognitive function at baseline. Using the same methodology without the touchscreen ability, follow-up measurements were obtained via online questionnaires that were completed remotely. To ensure effortless application on a large scale and wide response distributions, the cognitive function tests, which were refined in pilot study, were designed comprehensively and specifically for the UK Biobank. Prospective memory (available at baseline only), visual-spatial memory, fluid intelligence, and short-term numeric memory tests were included in this analysis. At baseline, there were variations between the numbers of individuals who completed each cognitive assessment due to tests being abandoned or skipped by participants, incorporated towards the end of recruitment (e.g., fluid intelligence), or phased out during the early stages of recruitment (e.g., short-term numeric memory). For more details on the cognitive function tests, see Web Appendix 1.
Sedentary behaviors
Data on sedentary behaviors were self-reported and collected at baseline using a computerized questionnaire. Domains of sedentary behavior included television viewing time (in hours/ day: <1, 1, 2, 3, ≥4), driving time (in hours/day: <1, 1, 2, ≥3), and nonoccupational computer-use time (in hours/day: <1, 1, 2, ≥3). For more details, see Web Appendix 2.
Covariate data
Covariate data included anthropometric (body mass index), demographic (age, sex, ethnicity, social deprivation index, employment status, education level), health (number of cancers, number of noncancer illnesses, number of medications/treatments), and lifestyle (smoking status, alcohol drinking status, sleep duration, fruit and vegetable consumption, physical activity) variables. For more details, see Web Appendix 3.
Statistical analysis
Statistical analyses were performed using Stata/MP, version 14.0 (StataCorp LP, College Station, Texas). Data were analyzed in February 2017. With the intention of maximizing the use of the data, pairwise deletion was used to handle missing data (see Web Figures 1 and 2 ). Participant characteristics were tabulated. Categorical variables are presented as numbers and proportions, whereas continuous variables were summarized as mean values and standard deviations and are presented with their minimum and maximum values.
Cross-sectional analysis
Regression analysis was used to examine the cross-sectional associations between the domains of sedentary behavior and cognitive function at baseline. Multiple logistic regression models were fitted for each binary cognitive outcome variable (prospective memory, visual-spatial memory (round 1), and visual-spatial memory (round 2)). Multiple linear regression models were fitted for each continuous cognitive outcome variable (fluid intelligence and short-term numeric memory). For more details on the nature of the cognitive outcome variables used in the cross-sectional analysis, see Web Appendix 1. Model 1 mutually adjusted for the other sedentary behaviors and for age and sex. Model 2 further adjusted for body mass index, ethnicity, social deprivation index, employment status, educational level, smoking status, alcohol drinking status, fruit and vegetable consumption, sleep duration, physical activity (frequency of ≥10 minutes of walking (days/week), frequency of ≥10 minutes of moderate physical activity (days/week), frequency of ≥10 minutes of vigorous physical activity (days/week)), number of cancers, number of noncancer illnesses, and number of medications/treatments. For each sedentary behavior, the "<1 hour/ day" category was selected as the reference group. Linear trends (linear terms) across the categories of each sedentary behavior were reported. Interaction terms were separately added to the full-adjustment model (model 2) to observe whether the associations between the sedentary behaviors and cognitive function were modified by age or sex. Significant results for age were stratified at 60 years.
Prospective analysis
Multiple logistic regression models investigated the prospective associations between the domains of sedentary behavior at baseline and cognitive function at follow-up. These models estimated the odds of having cognitive decline (i.e., a poor outcome) at follow-up. Cognitive outcomes included visual-spatial memory (round 1), visual-spatial memory (round 2), fluid intelligence, and short-term numeric memory. For full details on the definitions and nature of the cognitive outcome variables used in the prospective analysis, see Web Appendix 1. As well as controlling for the baseline result/score of the cognitive test under consideration, models adjusted for all the covariates mentioned previously. Linear trends across the categories of each sedentary behavior were reported. Interactions by age and sex were also investigated.
Sensitivity analysis
To assess the generalizability of our findings, the crosssectional and prospective analyses investigating the associations between sedentary behaviors and cognitive function (model 1 and model 2) were repeated across the sample of participants without a medical history of cancer, cardiovascular disease, or cognitive/psychiatric illnesses as sensitivity analyses. For more details on the specific diseases/illnesses, see Web Appendix 4.
Statistical reporting
For each variable of interest (sedentary behaviors), the β coefficient (linear regression) or odds ratio (logistic regression) with 99% confidence intervals and P values are reported. All analyses employed robust standard errors, and all reported P values are 2-sided. To account for multiple comparisons, P < 0.01 was considered to be statistically significant for the main analyses. For the interaction analyses, P < 0.05 was considered to be statistically significant. Table 1 presents the characteristics of the 502,643 participants with baseline data. The mean age of these individuals was 56.5 (standard deviation (SD), 8.1) years, and 273,467 (54.4%) were female. Table 2 presents the associations between the sedentary behaviors and cognitive function. In the full-adjustment models (model 2), the cross-sectional data showed that television viewing time was inversely associated with cognitive function across all outcomes apart from visual-spatial memory (round 2). For example, for each additional hour spent watching television up to ≥4 hours/day, the fluid intelligence and short-term numeric memory scores were 0.15 (99% confidence interval (CI): 0.14, 0.16) and 0.09 (99% CI: 0.07, 0.10) units lower, respectively. Correspondingly, the odds of a poor result in the prospective memory and visual-spatial memory (round 1) tests were 2% (99% CI: 0, 3) and 3% (99% CI: 2, 4) higher, respectively. Driving time was inversely associated with cognitive function across all outcomes. In contrast, computer-use time was positively associated with cognitive function across all outcomes.
RESULTS
Cross-sectional findings
Interaction analyses showed that most findings were modified by age and sex (P < 0.05). Stratification indicated that the associations were generally stronger in older adults (≥60 years of age) and in men (see Web Figure 3 (age) and Web Figure 4 (sex)).
Prospective findings Table 3 presents the cognitive function data of the participants with cognitive data at both baseline and follow-up. Cognitive decline over time was apparent-participants performed better in each cognitive test at baseline than at follow-up. For example, the mean fluid intelligence scores (n = 46,704) at baseline and follow-up were 6.7 (SD, 2.1) and 5.5 (SD, 2.0), respectively, with 15,384 (32.9%) individuals reporting a good outcome at follow-up (baseline fluid intelligence score ≤ followup fluid intelligence score) and 31,320 (67.1%) individuals reporting a poor outcome at follow-up (baseline fluid intelligence score > follow-up fluid intelligence score). The other tests followed a similar pattern.
Those with follow-up data had similar characteristics to those of the full UK Biobank cohort, although they were better educated and more likely to be employed (see Web Table 1) . Table 4 presents the associations between the sedentary behaviors at baseline and cognitive function at follow-up. In the full-adjustment models (model 2), both television viewing and driving time at baseline were positively associated with the odds of having cognitive decline at follow-up across most outcomes. For example, for each additional hour spent watching television up to ≥4 hours/day at baseline, the odds of a lower fluid intelligence score at follow-up were 9% (99% CI: 6, 11) higher. Similarly, for each additional hour spent driving up to ≥3 hours/day at baseline, the odds of a lower fluid intelligence score at follow-up were 11% (99% CI: 7, 15) higher. In contrast, computer-use time at baseline was inversely associated with the odds of having cognitive decline at follow-up across most outcomes. Interaction analyses showed that only the associations between television viewing time and visual-spatial memory (round 2) were modified by age (P < 0.05) (see Web Figure 5 ). Findings were not modified by sex.
Sensitivity analyses
The cross-sectional and prospective findings were generalizable across the sample of participants without cancer, cardiovascular disease, or cognitive/psychiatric illnesses (see Web Figure 6 (cross-sectional associations) and Web Figure 7 (prospective associations)). Abbreviations: CI, confidence interval; OR, odds ratio. a Prospective memory result, categorical: good result (referent: correct recall on first attempt) or poor result (incorrect recall on first attempt (i.e., correct recall on second attempt, instruction not recalled, skipped or incorrect)). An odds ratio of less than 1 indicates lower odds of a poor result; an odds ratio of greater than 1 indicates higher odds of a poor result (model 1: n = 166,401; model 2: n = 148,327).
b Pairs matching result (round 1), categorical: good result (referent: 0 incorrect matches) or poor result (≥1 incorrect matches). An odds ratio of less than 1 indicates lower odds of a poor result; an odds ratio of greater than 1 indicates higher odds of a poor result (model 1: n = 471,474; model 2: n = 422,731).
c Pairs matching result (round 2), categorical: good result (referent: <2 incorrect matches) or poor result (≥2 incorrect matches). An odds ratio of less than 1 indicates lower odds of a poor result; an odds ratio of greater than 1 indicates higher odds of a poor result (model 1: n = 470,433; model 2: n = 421,851).
d Fluid intelligence score, continuous: total number of correct answers. A β coefficient of greater than 0 indicates a higher score; a β coefficient of less than 0 indicates a lower score (model 1: n = 161,348; model 2: n = 145,124).
e Numeric memory score, continuous: maximum digits remembered correctly. A β coefficient of greater than 0 indicates a higher score; a β coefficient of less than 0 indicates a lower score (model 1: n = 49,035; model 2: n = 44,097). f P < 0.01 indicates statistical significance. g Model 1 mutually adjusted for the other sedentary behaviors and for age and sex. h Model 2 further adjusted for body mass index, ethnicity, social deprivation index, employment status, educational level, smoking status, alcohol drinking status, fruit and vegetable consumption, sleep duration, frequency of ≥10 minutes of walking, frequency of ≥10 minutes of moderate physical activity, frequency of ≥10 minutes of vigorous physical activity, number of cancers, number of noncancer illnesses, and number of medications/treatments. cognitive function. In contrast, computer-use time was positively associated with cognitive function. Most findings were modified by age and sex, with stronger relationships generally observed in older adults and in men. These novel results suggest that the influence of sedentary behavior on cognition is enhanced in older age and in men. Both television viewing and driving time at baseline were positively associated with the odds of having cognitive decline at follow-up across most outcomes. In contrast, computer-use time at baseline was inversely associated with the odds of having cognitive decline at follow-up across most outcomes. The cross-sectional and prospective findings were robust and generalizable across the sample of participants without cancer, cardiovascular disease, or cognitive/psychiatric illnesses.
Interpretations
To our knowledge, a modest number of studies have attempted to examine the prospective associations between the different types of sedentary behaviors and cognitive function (14) (15) (16) (17) (22) (23) (24) (25) (26) . However, these studies have been limited by a small sample size (n values ranging between 469 and 8,462), populations that involved only children or older adults, analyses that considered only one domain or test of cognitive function, or cognitive data that were collected at a single time point. We believe our novel study in a large sample of middle-aged adults representing the general population provides the most comprehensive observational analysis to date.
Our findings were consistent with the existing data in this research area. Observational studies have previously demonstrated an inverse association between television viewing and cognition (14) (15) (16) (17) and a positive association between computer/internet use and cognition (15) (16) (17) (18) . However, before this study, the interactions with age or the deleterious influence of driving on cognitive health were less clear. The inverse associations of television viewing and driving time with cognitive function could be due to several factors. Cognition has previously been linked to cardiometabolic health (27, 28) , and numerous studies have demonstrated inverse associations of television viewing and driving time with cardiometabolic health (9-12, . Good outcome at follow-up (0 incorrect matches at follow-up) or poor outcome at follow-up (≥1 incorrect matches at follow-up).
d Pairs matching result (round 2): good result (<2 incorrect matches) or poor result (≥2 incorrect matches). Good outcome at follow-up (<2 incorrect matches at follow-up) or poor outcome at follow-up (≥2 incorrect matches at follow-up).
e Continuous variable. f Fluid intelligence score: total number of correct answers. Good outcome at follow-up (baseline fluid intelligence score ≤ follow-up fluid intelligence score) or poor outcome at follow-up (baseline fluid intelligence score > follow-up fluid intelligence score).
g Numeric memory score: Maximum digits remembered correctly. Good outcome at follow-up (baseline numeric memory score ≤ follow-up numeric memory score) or poor outcome at follow-up (baseline numeric memory score > follow-up numeric memory score). Abbreviations: CI, confidence interval; OR, odds ratio. a The mean follow-up period was 5.3 years. b Pairs matching result (round 1), categorical: good outcome at follow-up (0 incorrect matches at follow-up) or poor outcome at follow-up (≥1 incorrect matches at follow-up). An odds ratio of less than 1 indicates lower odds of having cognitive decline at follow-up (i.e., a good outcome at follow-up); an odds ratio of greater than 1 indicates higher odds of having cognitive decline at follow-up (i.e., a poor outcome at follow-up) (model 1: n = 113,129; model 2: n = 106,665).
c Pairs matching result (round 2), categorical: good outcome at follow-up (<2 incorrect matches at follow-up) or poor outcome at follow-up (≥2 incorrect matches at follow-up). An odds ratio of less than 1 indicates lower odds of having cognitive decline at follow-up (i.e., a good outcome at follow-up); an odds ratio of greater than 1 indicates higher odds of having cognitive decline at follow-up (i.e., a poor outcome at follow-up) (model 1: n = 112,252; model 2: n = 105,861).
d Fluid intelligence score, categorical: good outcome at follow-up (baseline fluid intelligence score ≤ follow-up fluid intelligence score) or poor outcome at follow-up (baseline fluid intelligence score > follow-up fluid intelligence score). An odds ratio of less than 1 indicates lower odds of having cognitive decline at follow-up (i.e., a good outcome at follow-up); an odds ratio of greater than 1 indicates higher odds of having cognitive decline at follow-up (i.e., a poor outcome at follow-up) (model 1: n = 46,158; model 2: n = 43,350).
e Numeric memory score, categorical: good outcome at follow-up (baseline numeric memory score ≤ follow-up numeric memory score); or poor outcome at follow-up (baseline numeric memory score > follow-up numeric memory score). An odds ratio of less than 1 indicates lower odds of having cognitive decline at follow-up (i.e., a good outcome at follow-up); an odds ratio of greater than 1 indicates higher odds of having cognitive decline at follow-up (i.e., a poor outcome at follow-up) (model 1: n = 11,957; model 2: n = 11,299).
f P < 0.01 indicates statistical significance. g Model 1 mutually adjusted for the other sedentary behaviors and for age, sex, and the baseline result/score of the cognitive test under consideration. h Model 2 further adjusted for body mass index, ethnicity, social deprivation index, employment status, education level, smoking status, alcohol drinking status, fruit and vegetable consumption, sleep duration, frequency of ≥10 minutes of walking, frequency of ≥10 minutes of moderate physical activity, frequency of ≥10 minutes of vigorous physical activity, number of cancers, number of noncancer illnesses, and number of medications/treatments.
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). Therefore, it is possible that the observed associations act via pathways linked to the risk of vascular dysfunction and chronic diseases. Because vascular dysfunction and chronic diseases are linked to aging, this mechanism would also help explain the observed interactions with age. Other mediating factors could also explain the results for driving; it is known that driving is related to stress and fatigue (32) , and with several studies previously showing the links between these factors and cognitive decline (33) (34) (35) , it is plausible that the observed relationships are enhanced via this pathway. Furthermore, some types of sedentary behaviors, such as television viewing and driving, could possibly segregate individuals from social networks and restrict external collaborations, factors that are known to affect cognition (36) (37) (38) ; this again could be particularly important in older adults. In contrast, the positive relationship shared between computer use and cognitive function coincides with previous work where improved cognition or a lower risk of dementia was reported in those engaging in cognitively vitalizing sedentary behaviors or leisure activities (15) (16) (17) (18) . Therefore, as computer use is likely to involve some level of cognitive challenge, stimulate social interactions, and reduce solitariness, it may compensate for the associated sedentary behavior in relation to cognitive health. Some of the mechanisms mentioned above are also linked to and vary according to sex (39, 40) , and they could therefore help explain the observed interactions with sex.
The differences observed in cognitive function across the categories of sedentary behavior in our analyses are likely to be clinically important beyond the risk of cognitive decline. For example, higher fluid intelligence scores have previously been shown to be strongly associated with a lower risk of all-cause mortality (41, 42) . In a sample of 5,572 middle-aged British adults, Sabia et al. (41) observed that a higher fluid intelligence score (1 SD) was associated with a 14% lower risk of all-cause mortality. Similarly, in a sample of 896 older Australian adults, Batterham et al. (42) observed that a higher fluid intelligence score (1 SD) was associated with a 24% lower risk of all-cause mortality. In our analysis at baseline (model 2), the standard deviation of fluid intelligence score was 2.1. Regression analyses investigating the associations of sedentary behaviors with fluid intelligence demonstrated that television viewing and driving time were linearly associated with lower fluid intelligence scores of 0.15 and 0.24 units, respectively. In contrast, computeruse time was linearly associated with a higher fluid intelligence score of 0.12 units. Hence, using the data above, it can be estimated that lower fluid intelligence scores by 0.15 and 0.24 units would equate approximately to a 1.1%-3.2% higher risk of all-cause mortality. In contrast, a higher fluid intelligence score by 0.12 units would equate approximately to a 0.9%-1.6% lower risk of all-cause mortality. For more details on these calculations, see Web Appendix 5.
Strengths and limitations
This study has several strengths and some limitations. Strengths include access to data on a large sample of adults representing the national population, follow-up cognitive function data enabling prospective investigation of associations, evaluation of dose-response and linear relationships between mutually adjusted and time-quantified sedentary behaviors with a wide range of cognitive outcomes, detailed covariate data enabling control for several important and relevant factors, analysis of interactions with age and sex, and robust sensitivity analyses investigating associations in the healthy population. However, although the UK Biobank is representative of the general population with respect to age, sex, ethnicity, and deprivation within the age range recruited, it may not be representative in other regards (43) . While this limits the ability to generalize prevalence rates, estimates of the magnitude of associations in our study are unlikely to have been substantially affected by this due to the large and multifaceted base population (43, 44) . Furthermore, the cognitive data from the UK Biobank cohort has recently been shown to be an important and valid resource for investigating predictors and modifiers of cognitive abilities and associated health outcomes in the general population (45) .
The sedentary behavior data used in this study have strengths and limitations. Only three sedentary domains were included; thus, the findings are restricted and cannot be generalized to other types of sedentary behavior. Self-reported assessments of sedentary behavior are subjective and are influenced by recall and response issues (46, 47) ; hence, they tend to have low validity and increase the risk of regression dilution. However, although data that are more robust can be obtained using objective measurement tools (e.g., accelerometers) (46, 47), they would not provide information on the specific type of sedentary behavior performed. Furthermore, because the reasons for using the computer outside work were unknown (e.g., computers could be used for such activities as reading, watching videos, internet browsing, or playing games), it is not possible to accurately classify or infer the type of computer use undertaken, and it may have involved crossover into cognitively inert tasks. Additionally, only those who provided an e-mail address at baseline (approximately 300,000) were contacted to participate in the online follow-up of cognitive function. These participants all had computer access and presumably some computer-use experience. This may also have resulted in the small differences in characteristics (including level of education and employment status) in the follow-up sample (see Web Table 1 ). Consequently, the prospective analysis may be biased and lack generalizability. Moreover, at baseline, the cognitive function tests were implemented using questionnaires that were administered via a touchscreen interface. At follow-up, the measurements were obtained remotely via online questionnaires that were administered on a computer via a mouse interface. This difference in the mode of administration could possibly account for some of the variability in cognitive performance and change over time. Nevertheless, the prospective analysis broadly supports and is consistent with the cross-sectional associations reported for the full cohort at baseline. Although we adjusted for a wide range of covariates, some unmeasured factors (e.g., type of employment/occupation) may have further confounded the reported associations. Our results may be subject to residual confounding or reverse causality. For example, it is possible that the positive association observed between computer use and cognitive function simply reflected greater familiarity with interacting with a computer rather than better cognitive function as such. Correspondingly, individuals with better cognitive function are more likely to engage in healthy behaviors and abstain from unhealthy ones, a concept known as neuroselection (48, 49) . Also, although we investigated interactions with age and sex in our study, it must be highlighted that similar differences observed in cognitive function across different groups (i.e., in younger adults vs. older adults and women vs. men) may have different clinical meanings and should be interpreted with caution. For example, a unit difference in the cognitive function test score of a younger adult may not have the same result or significance for cognitive health as a unit difference in the score of an older adult. Last, due to large variations between the numbers of individuals who completed each cognitive assessment at both baseline and follow-up, analyses were based on different sample sizes.
Conclusions
Our analysis, conducted in a large national sample of adults, demonstrated that some sedentary domains, but not all, are associated with poor cognition. Watching television and driving were inversely associated with cognitive function, whereas computer use was positively associated with cognitive function. Of note, the associations were consistently stronger in older adults. Intervention studies are required to confirm these findings. Nevertheless, these results provide robust observational data supporting public health policies aimed at reducing television viewing and driving time in adults.
